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CLAIMS 



[Claim(s)] 

[Claim 1 ] By the layer thickness in which the constituent for shaping which gives dark-colored color 
perception (standard color number Y< 30) generates, and is less than the range of at least 0.4-5mm among a 
light field (400nm - 700nm), and it deals at the time of the exposure by laser light The constituent for 
thermoplastic shaping currently colored with the combination of at least two sorts of coloring agents so that 
it may be low or zero permeability (<=10%) may arise, and so that >10% permeability may arise at least in 
the partial field of a spectrum among a 700nm - 1200nm wavelength field. 

[Claim 2] or it is low by the layer thickness in which is less than the range of at least 0.4-5mm among a light 
field (400nm - 700nm), and it deals — or zero permeability (<=5%) — and the constituent for shaping 
according to claim 1 with which >20% permeability is shown and the constituent for shaping can give dark- 
colored color perception (standard color number Y< 30) in the partial field of a spectrum among a 700nm - 
1200nm wavelength field at least. 

[Claim 3] or it is low by the layer thickness in which is less than the range of at least 0.4-5mm among a light 
field (400nm - 700nm), and it deals — or zero permeability (<=1%) — and the constituent for shaping 
according to claim 1 which shows >30% permeability and can give dark-colored color perception (standard 
color number Y< 30) in the partial field of a spectrum among a 700nm - 1200nm wavelength field at least. 
[Claim 4] The constituent for thermoplastic shaping according to claim 1 which includes a polyamide, 
polyester, and/or 1 0 - 60% glass fiber. 

[Claim 5] The constituent for thermoplastic shaping of the publication of any one or more terms of claim 1-4 
with which the combination of a coloring agent is chosen from a metal content pigment like the metal 
complex of the color of a pyrazolone, peri non and anthraquinone, methine, azo, and a coumarin mold 
and/or an inorganic pigment and azo, azomethine or methine dye, azomethine, Quinacridone, dioxazine, iso 
indoline, isoindolinone, perylene, a phthalocyanine, a pyrrolo pyrrole, and a thioindigo mold, and a 
vanadium acid bismuth. 

[Claim 6] The shaping components manufactured from the constituent for thermoplastic shaping of the 
publication of any one or more terms of claim 1-5. 

[Claim 7] Use of the constituent for shaping of the publication of any one or more terms of claim 1 -6 for 
manufacture of the shaping components joined to other shaping components by laser transparency welding. 
[Claim 8] The joined shaping components with which it is joined by laser transparency welding and one of 
these consists of a constituent for thermoplastic shaping of any one or more terms given in claim 1 -7 at least. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

This invention is laser permeability in the partial range of the spectrum at least in the 700-1200nm 
wavelength field manufactured from the dark-colored constituent for thermoplastic shaping, and it, and 
relates to the shaping components in which welding by laser transparency welding is possible to laser 
absorptivity shaping components. 
[0002] 

The various approaches exist for welding of plastic-molding components (Kunststoffe87, (1997), 11, 1632- 
1640). In the case of heat element welding and oscillating welding process which are used broadly (for 
example, for the manifolds of an automobile), the preset for stable welding is softening the surface of action 
of a joint article appropriately before an actual junction phase. 
[0003] 

When pushing a weld zone article mutually, for the reinforcement of welding to generate, it is important that 
the pressure done for this purpose is within the limits of [ optimal ] specification. Although it should not be 
superfluous and melt is eliminated too much from a surface of action in this case, it should not be inadequate 
and brings a result with weak welding similarly in this case. One of the reasons of many about this is that it 
is impossible to attain 100% of exact adaptation among many technical components which should be 
welded, or [ that a locally different flow and pressure requirement has more many amounts of the melt 
eliminated from a weld zone although contact of both the pieces of shaping components is attained by 
applying sufficiently high contact pressure through between the whole welding ] — or a result to which the 
result of being fewer is caused for, therefore reinforcement is changed locally is brought. By making the 
viscosity of melt increase, this problem can lessen more melt eliminated from a junction (EP-A 
0685528 ANo. 1) field, and can be mitigated. 
[0004] 

As an approach of replacing with oscillating welding and heat element welding, approach ** by laser 
transparency welding, especially diode laser is spreading widely recently. Absorption of the exposure line 
by the constituent for shaping makes the foundation of laser transparency welding of plastics. Generally a 
pure polymer is transparence or a translucent namely, absorber with weak them to laser radiation. 
[0005] 

Absorption and conversion with the heat of the laser light as the result can be adjusted with a pigment, a 

filler, reinforcement, and an additive. 

[0006] 

The basic principle of laser transparency welding is;Kunststoffe88 (1998) 2,210-212;Kunststoffe87 (1997) 
1 1 described by an experts reference (Kunststoffe87 (1997) 3,348-350) and 1632-1640 ;P lastverarbeiter50 
(1999) 4, 18-19 ;P lastverarbeiter46(1995) 9, 42-46. 
[0007] 

melting [ in / the preset for application of laser beam welding penetrates sufficiently transparent one / at 
least / zygote in the laser light of the wavelength for which the exposure emitted from laser is used first, 
then, is absorbed in the thin layer of the 200-300 micrometer thickness with the second zygote, and it is 
converted into heat, and / in this / a surface of action ] — and finally junction of two components by welding 
is brought about. 
[0008] 

a wavelength field of the laser with which crystalline thermoplastics is usually partially used for 
thermoplastics welding like a polyamide 6 (PA6), for example, a polyamide, and a polyamide 66 (PA66) or 
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polyester (PBT), for example, terephthalic-acid polybutylene, and polyethylene terephthalate (PET) — 
setting — generally — transparence or laser — translucent (Nd: YAG laser : 1060nm; high performance diode 
laser : 800-1 OOOnm). 
[0009] 

When the vocabulary "laser transparence" and "laser absorptivity" are used below, the wavelength field 
always shown above is meant. However, partially, a crystalline organization occupies the big part of 
transparency of a dispersion part in order to bring about dispersion of the laser light of various degrees. The 
penetrability force about IR laser light is conventionally measured with the spectrophotometer and the 
integral photometer ball. This measuring device also detects the dispersion part of a transparency exposure. 
Measurement is performed in the spectral region containing all the laser wavelength used [ sake / not only 
the wavelength of one point but / like a current welding operator ]. 
[0010] 

The permeability of laser light falls by the component of the constituent for thermoplastic shaping which 
absorbs a corresponding light of wavelength. Although such a component especially is carbon black, other 
colors, a pigment or a filler, and reinforcement, for example, a carbon fiber, are the same, in order for the 
industrial application of laser transparency welding for junction of the shaping components manufactured 
from the constituent for thermoplastic shaping to be successful — so — the constituent for shaping of laser- 
beam absorptivity — and the constituent for shaping of laser-beam transparency is needed in general. 
[0011] 

In the case of for example, glass fiber strengthening PA6 compound, the constituent for shaping which 
includes carbon black can be used as a constituent for laser absorptivity shaping. Such a constituent for 
shaping is usually used for the manifolds of the automobile internal combustion engine joined for example, 
by oscillating welding process. 
[0012] 

Supposing exposure light is absorbed at the point very near a front face, since this may bring about low 
welding reinforcement in a certain case, it is improvable by decreasing the concentration of carbon black by 
the case (Kunststoffe87 (1997) 3,348-350). 
[0013] 

The laser transparency welding process which welds the first processing component which has the 
permeability exceeding 60% with the second almost opaque processing component is described by EP-A 
No. 0751 865. Here, about the housing base, low transmission is attained [ housing cover ] by 1 - 2% of color 
addition by carrying out coloring processing without coloring matter addition by the case with lower 
coloring agent concentration. A suitable pigment and a suitable coloring agent are not described. 
[0014] 

So, theoretically, the combination of glass fiber strengthening PA6** colored by carbon black as a laser 
transparency component as the non-browning glass fiber strengthening PA 6 and a laser absorption 
component is a possible method of attaining firm junction of two kinds of shaping components 
manufactured from the glass fiber strengthening PA 6 in this example. 
[0015] 

There is a problem injunction on black shaping components (for example, it colored using carbon black 
laser absorptivity), and the shaping components (non-colored laser transparence) of colorlessness or white in 
many applications. Non-coloring shaping components cause very promptly yellowing of the front face 
which is not desirable - browning, and are not desirable on a fine sight when especially a thermal load is a 
high (T> 1 00 degrees C) application, for example, so that typically [ in the case of the polyamide shaping 
components in the automobile field ]. 
[0016] 

In order to black-ize thermoplastic engineering plastics, the coloring agent oftenest used is carbon black, and 
the carbon black used is manufactured by various processes, and has different particle size distribution 
and/or specific surface area. Use of carbon black is advantageous in [ it is more remarkable than organic or 
an inorganic coloring agent, and ] cost for black-izing. 
[0017] 

However, coloring according to carbon black or an inorganic pigment many cases is the mechanical 
property of thermoplastic ENJI A ring plastics, especially ISO. 1 80 It has a bad influence on the toughness 
measured by 1C as Izod impact strength. 
[0018] 

In a part of thermoplastic ENJIA ring plastics 6, for example, polyamides, and polyamides 66, carbon black 
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acts as a nucleating agent further, i.e., carbon black acts as seed crystal into a melting polyamide, and, as a 
result, promotes crystallization. However, in the case of the shaping components manufactured by the 
injection-molding method, especially promotion of crystallization often imitates degradation of surface 
quality, and is **. For this reason, in the constituent for thermoplastic shaping, the carbon black of 
concentration possible often at worst is used, the constituent for glass fiber strengthening polyamide 6 
shaping — since [ however, ] it has very low laser light transmittance even in a very low carbon black 
content (<0.2%) — EP-A — welding of the shaping components by the approach described by No. 0751865 
is not possible. Although permeability will increase if carbon black concentration is reduced further more 
than this, this will spoil the uniform color perception of processing components greatly as a whole. 
[0019] 

It is desirable that the maximum possible homogeneity coloring of the joint article which should be welded 
is combined with the possible best surface quality. Good surface quality here especially means the highly- 
glossy smoothest possible front face. 
[0020] 

So, it is finding out the dark-colored constituent for laser permeability shaping for manufacturing the 
shaping components with a quality front face which can be joined to the shaping components and 
effectiveness target of laser absorptivity with a laser transmission method, two shaping components are the 
fields of a hue and surface quality in a desirable mode, and the purpose presents a very similar optical 
appearance to human being's eyes. 
[0021] 

By mixing with two or more un-black coloring agents into the constituent for thermoplastic shaping lately at 
a surprising thing, it has black (it is equivalent to coloring by carbon black) color perception, and excels in 
surface quality very much, the laser transparency is within the limits of the charge of a non-coloring matter, 
and it was found out that the shaping components which can so be welded to the laser absorptivity 
components and effectiveness target for junction can be manufactured. 
[0022] 

The permeability in a VIS spectral region (400nm - 700nm light wave length field) should choose the 
combination of the coloring agent for the black Plastic solid which laser penetrates so that it may be <10% 
in the partial field of a spectrum at least and may be >10% in a NIR field (700nm - 1200nm light wave 
length field). Preferably, permeability [ in / in the permeability in NIR / >20% and VIS ] should be <5%, 
and they should be <1% (VIS) and >30% (NIR) especially preferably. 
[0023] 

When used into an un-scattering-about nature base, the extinction in 1mm layer thickness is E>=2 in a VIS 
field, and it should mix with the coloring agent so that it may be set to E<=2 in a NIR field. The extinction 
in 1mm layer thickness is E> 2.5 in a VIS field preferably, and is E< 1 all over a NIR field. It is E< 0.1 all 
over a NIR field especially preferably, and is E> 3 in a VIS field. 
[0024] 

So, the constituent for shaping which gives dark-colored color perception (standard color number Y< 30, 
preferably Y< 20, especially preferably Y< 10) generates this invention. By and the layer thickness in which 
is less than the range of at least 0.4-5mm among a light field (400nm - 700nm), and it deals at the time of 
the exposure by laser light It is low, or the constituent for thermoplastic shaping colored with the 
combination of at least two sorts of coloring agents is offered so that zero permeability (<=10%) may arise, 
and so that >10% permeability may arise at least in the partial field of a spectrum among a 700-1200nm 
wavelength field. 
[0025] 

By the layer thickness in which is less than the range of at least 0.4-5mm among a light field (400nm - 
700nm), and it deals It is low or zero permeability (<=5%) And the inside of a 700nm - 1200nm wavelength 
field, Especially the constituent for shaping with which it has >20% permeability, and the constituent for 
shaping can give dark-colored color perception (standard color number Y< 30, preferably Y< 20, especially 
preferably Y< 10) in the partial field of a spectrum at least is desirable. 
[0026] 

By the layer thickness in which is less than the range of at least 0.4-5mm among a light field (400nm - 
700nm), and it deals And in the partial field of a spectrum, it has >30% permeability at least among a 700nm 
- 1200nm wavelength field, or it is low — or zero permeability (<=1%) ~ And especially the constituent for 
shaping that can give dark-colored color perception (standard color number Y< 30, preferably Y< 20, 
especially preferably Y< 10) is desirable. 
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[0027] 

achievement of this purpose — all laser — it is applicable to transparent plastics especially a polyamide, and 

thermoplastic polyester. 

[0028] 

For example, it can use as a blend of a polymer which the polymer or copolymer based on terephthalic-acid 
polyalkylene, aromatic polyester, a polyamide, a polycarbonate, polyacrylate, polymethacrylate, an ABS 
graft polymer, polyethylene or polyolefine like polypropylene, polystyrene, a polyvinyl chloride, 
polyoxymethylene, polyimide, a polyether, and a polyether ketone was suitable as a polymer base, and was 
independent as for these, or is different. 
[0029] 

It is independent because of the special application which can be compounded from a building block which 
manufactured the polyamide by this invention by various kinds of approaches, and is very different, or it can 
combine also with processing aid, a stabilizer, a polymer alloy component (for example, elastomer), or 
reinforcement (it is (for example, like an inorganic bulking agent or a glass fiber)), and it can prepare so that 
the matter which has the combination of the property adjusted especially can be given. The blend which 
includes partially other polymers, for example, polyethylene, polypropylene, and ABS is also appropriate. 
The property of a polyamide can improve by addition of an elastomer about the impact strength of for 
example, a strengthening polyamide. Many combination enables very many products to have very various 
properties. 
[0030] 

Various approaches according to a desired final product including using the monomer which has a reactant 
radical for using the after treatment planned at various chain modifiers or back processes for adjusting to a 
different monomer building block and required molecular weight about manufacture of a polyamide etc. are 
well-known. 
[0031] 

The approach related industrially for polyamide manufacture is performed without the exception by the 
means of the polycondensation in melt. It is understood in this context that the hydrolysis-polymerization of 
a lactam is also a polycondensation reaction. 
[0032] 

A desirable polyamide is a polyamide of crystallinity [ target / which can leave the lactam which has 5 
members at least into diamine and dicarboxylic acid and/or a ring, or corresponding amino acid, and can 
manufacture / partial ]. 
[0033] 

the aliphatic series and/or aromatic series dicarboxylic acid like an adipic acid, 2 and 2, 4- and 2 and 4, a 4- 
trimethyl adipic acid, an azelaic acid, a sebacic acid, isophthalic acid, and a terephthalic acid — for example 
A hexamethylenediamine, 1, 9-nonane diamine, 2 and 2, 4- and 2 and 4, a 4-trimethyl 
hexamethylenediamine, The diaminohexylmethane, the diamino dicyclohexyl propane containing two or 
more isomers, The aliphatic series and/or aromatic series diamine like a screw-aminomethyl cyclohexane, a 
phenylenediamine, and xylylene diamine, for example, the amino carboxylic acids like an amino hexanoic 
acid, and corresponding lactams ** are taken into consideration as a start object. The copoly amide 
manufactured from two or more above-mentioned monomers is contained. 
[0034] 

Especially, it is desirable, caprolactams are especially the most desirable, and epsilon caprolactam is used. 
[0035] 

Further especially the thing to which it is the aliphatic series and/or the aromatic polyamide, or the copoly 
amide of the large majority of a compound based on PA6 and PA66 and others, and 3-1 1 methylene groups 
exist per polyamide radical in a polymer chain is suitable. 
[0036] 

The polyamide manufactured by this invention can be used also as other polyamides and/or mixture with the 

polymer of further others again. 

[0037] 

The constituent for polyamide shaping may include additional for example, phosphorus compounds, an 
organic halogenated compound, a nitride and/or a flame retarder like a magnesium hydroxide, a stabilizer, 
for example, lubricant, a nucleating agent and processing aid like a stabilizer, for example, rubber, an impact 
modifier like polyolefine, etc. again, however these are restricted to what does not have superfluous 
absorption in the wavelength field of the laser to be used. 
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[0038] 

In addition to a glass fiber, an aramid fiber, a mineral fiber, and a whisker are taken into consideration as 
fiber reinforcement. A calcium carbonate, a dolomite, a calcium sulfate, a mica, a fluorine mica, 
wollastonite, talc, and a kaolin are mentioned as an example of a suitable inorganic filler. In order to 
improve a mechanical property, surface treatment of fiber reinforcement and the inorganic filler can be 
carried out. 
[0039] 

Addition of a filler can be performed after that before the polymerization of the monomer for making a 
polyamide generate in the meantime. Supposing it adds the filler by this invention after a polymerization, it 
will be performed by adding to the polyamide melt in an extruder preferably. When adding the filler by this 
invention before a polymerization or in the meantime, a polymerization can include the phase of performing 
1 - 50% of the weight of water's existence lean crop business. 
[0040] 

In case a filler is added, a filler can be made to already exist as a particle of the particle diameter which 
finally exists in the constituent for shaping. A filler can also be added as an exception method in the form of 
a precursor which the particle which finally exists in the constituent for shaping from them for the first time 
in the process of addition or inclusion generates. 
[0041] 

Red phosphorus (DE-A 3713746ANo. (=US-A No. 4877823) 1 and EP-A No. (-US-A No. 5081222) 
299444), Bromination diphenyl or the combination of diphenyl ether and an antimony trioxide, And 
chlorination alicyclic hydrocarbon (Dechlorane(trademark) plus sold from Occidental Chemical Co.), 
Bromination styrene oligomer (for example, DE- A No. 2703419) and the polystyrene (for example, Pyro- 
Chek68 (trademark) sold from FERRO Chemicals) by which ring bromination was carried out are taken into 
consideration as a flame retarder. 
[0042] 

For example, a zinc compound or an iron oxide is used as a synergist about the above-mentioned 

halogenated compound. 

[0043] 

It is proved that a melamine salt divides and especially unreinforcement polyamides are worthy as a flame 

retarder as a substitute of further others. 

[0044] 

Furthermore, it is proved that a magnesium hydroxide is worthy as a flame retarder for polyamides for many 

years. 

[0045] 

In addition to a glass fiber, the constituent for polyamide shaping can contain further a rubber-elastic 

polymer (often called a shock-proof grant agent, an elastomer, or rubber). 

[0046] 

partially, the polyester of aromatic series is chosen from the group by this invention which consists of a 
derivative of terephthalic-acid poly alkylidene, and is chosen from the group which consists of polyethylene 
terephthalate, terephthalic-acid poly trimethylenes, and terephthalic-acid polybutylenes preferably — having 
— especially — desirable — terephthalic-acid polybutylenes — it is terephthalic-acid polybutylene especially 
most preferably. 
[0047] 

It is understood that the polyester of aromatic series means partially the matter which also includes an 

aliphatic series molecular corpuscle in addition to an aromatic series molecular corpuscle. 

[0048] 

Terephthalic-acid polyalkylene is a resultant with aromatic series dicarboxylic acid or its reactant derivative 
(for example, an anhydride or dimethyl ester), aliphatic series, alicyclic, or aroma aliphatic series diol, and 
the mixture of these resultants in the semantics of this invention. 
[0049] 

Desirable terephthalic-acid polyalkylene can be manufactured from the aliphatic series or alicyclic diol 
which has a terephthalic acid (or the reactant derivative) and the carbon atom of 2-10 by the well-known 
approach (Kunststoff-Handbuch [the manual of plastics], Vol.VIII, refer to 695 or less [ p. ], Karl-Hanser- 
Verlag, Munich 1973). 
[0050] 

desirable terephthalic-acid polyalkylene — dicarboxylic acid criteria — at least 80-mol % - desirable — % of 
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a 90-mol terephthalic-acid radical, and diol component criteria ~ at least 80-mol % — at least 90-mol % of 
an ethylene glycol radical and/or a 1,3 -propanediol radical, and/or a 1 ,4-butanediol radical are included 
preferably. 
[0051] 

Desirable terephthalic-acid polyalkylene can include the aliphatic series dicarboxylic acid radical which has 
the aromatic series dicarboxylic acid radical of others which have 8 - 14C atoms, such as phthalic-acid [ to 
20 mol / a maximum of / % ], isophthalic acid, naphthalene -2, 6-dicarboxylic acid, 4, and 4'-diphenyl 
dicarboxylic acid, a succinic acid, an adipic acid, a sebacic acid, an azelaic acid, and a cyclohexane 2 acetic- 
acid radical, in addition to a terephthalic-acid radical, or 4 - 12C atom. 
[0052] 

It adds to ethylene glycol radical or 1, and 3 -pro pansy ORUGU recall radical or a 1 ,4-butanediol glycol 
radical. The alicyclic diol which has the other aliphatic series diols or 6 - 21C atom with which desirable 
terephthalic-acid polyalkylene has 3 - 12C atom to 20-mol [ a maximum of] %, For example, 1,3- 
propanediol, 2-ethyl propanediol -1,3, neopentyl glycol, 1,5-pentanediol, 1 ,6-hexanediol, 1, 4-cyclohexane 
dimethanol, 3-methyl pentanediol - 2, 4, 2-methyl pentanediol -2, 4, 2 and 2, and 4-trimethyl pentanediol - 
1, 3, and -1,6, 2-ethyl hexanediol -1, 3 and 2, 2-diethyl propanediol -1, 3 and 2, and 5-hexandiol — 1, 4-G 
(beta-hydroxy ethoxy) benzene, 2, and 2-screw (4-hydroxy cyclohexyl) propane, 2, 4-dihydroxy -1,1,3, 
and 3-tetramethyl cyclobutane, 2 and 2-screw (3 -beta-hydroxy ethoxy phenyl) propane and 2, and 2-screw 
(4-hydroxy propoxy phenyl) propane (DE-OS No. 2407674, No. 2407776, No. 2715932) each radical can be 
included. 
[0053] 

terephthalic-acid polyalkylene — for example, DE-A — it can be made to branching-ize by including a 
carboxylic acid comparatively a small amount of trivalent or tetravalent alcohol, 3 basic, or 4 basic as 
described by No. 1900270 and US-A No. 3692744 The examples of a desirable branching agent are trimesic 
acid, trimellitic acid, trimethylolethane, trimethylol propane, and pentaerythritoL 
[0054] 

Use of the branching agent which does not exceed one-mol % on acid component criteria is desirable. 
[0055] 

Especially the mixture of the terephthalic-acid polyalkylene (polyethylene terephthalate and terephthalic- 
acid polybutylene) manufactured only from a terephthalic acid, its reactant derivative (for example, the 
dialkyl ester) and ethylene glycol, 1,3-propanediol, and/or 1 ,4-butanediol and these terephthalic-acid 
polyalkylene is desirable. 
[0056] 

Desirable terephthalic-acid polyalkylene is copoly ester manufactured from at least two sorts of above- 
mentioned acid components, and/or at least two sorts of alcoholic above-mentioned components again, and 
especially desirable copoly ester is terephthalic-acid Pori (ethylene glycol/1, 4-butanediol). 
[0057] 

terephthalic-acid polyalkylene — general — about 0.4-1.5 — it has the intrinsic viscosity of 0.5-1.3 
preferably, and, in any case, these measure and come out at 25 degrees C among a phenol / o- 
dichlorobenzene (1:1 weight sections) solution. 
[0058] 

The polyester of aromatic series may include reinforcement still like a filler and a glass fiber, or an 
inorganic filler, a flame retarder, processing aid, a stabilizer, a flow amelioration agent, an antistatic agent, 
and an additive like the additive of other common use partially. 
[0059] 

A glass fiber, a bulb, a glass fabric, a fiberglass mat, an aramid fiber, a potassium titanate fiber, a natural 
fiber, an amorphism silica, a magnesium carbonate, a barium sulfate, a feldspar, a mica, silicate, a quartz, 
talc, a kaolin, and wollastonite (these may carry out surface treatment) can especially be added as the fiber 
or the particle-like filler, and reinforcement for the constituent for shaping by this invention. Desirable 
reinforcement are the commercial glass fibers of common use. The glass fiber which generally has a 8-18- 
micrometer diameter of fiber can be added as a continuation strand, or a chopped strand or the ground glass 
fiber, and fiber can be processed by the suitable sizing system and the coupling agent, or the coupling agent 
system based on a silane. 
[0060] 

A needlelike inorganic filler is also suitable. It is understood that a needlelike inorganic filler means the 
inorganic filler which has the needlelike structure of a clear configuration in the semantics of this invention. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/3/2006 



JP,2003-517075,A [DETAILED DESCRIPTION] 



Page 7 of 13 



Needlelike wollastonite can be mentioned as an example, an inorganic filler — desirable — 8:1-35:1 — it has 
the aspect ratio (die length / path ratio) of 8: 1 -1 1 : 1 preferably. Surface treatment of the inorganic filler can 
also be carried out by the case. 
[0061] 

the constituent for polyester shaping — desirable — additional — 0-50 weight section — desirable — 0-40 — 
the filler and/or reinforcement of 10 - 30 weight section are included especially. The constituent for 
polyester shaping which does not contain a filler and/or reinforcement can be used similarly. 
[0062] 

The organic compound of the usual marketing containing a synergist, a halogenated compound, the organic 
nitrogen compounds of the usual marketing, or organic / inorganic phosphorus compound is suitable as a 
flame retarder. Moreover, an inorganic fire retardancy additive like a magnesium hydroxide or a carbonic 
acid CaMg hydrate (for example, DE-A No. 4236122) can also be used. Ethylene -1, a 2-bis-tetrabromo 
phthalimide, epoxidation tetrabromobisphenol A resin, oligo carbonic acid tetrabromobisphenol A, oligo 
carbonic acid tetra-chloro bisphenol A, pen tableau MOPORI acrylate, and bromination polystyrene are 
mentioned as an example of halogen-containing ** especially bromination, and a chlorination compound. 
The phosphorus compounds by W098th / No. 17720 are suitable as an organic phosphorous compound, for 
example, are triphenyl phosphate (TPP), the screw (diphenyl phosphoric acid) resorcinol (RDP) containing 
oligomer and bis-diphenyl phosphoric acid bisphenol A (BDP) containing oligomer, a phosphoric-acid 
melamine, a pyrophosphoric-acid melamine, polyphosphoric acid melamines, and those mixture. A 
melamine and a cyanuric acid melamine are taken into consideration especially as a nitride. A tin compound 
like an antimony compound especially an antimony trioxide and antimony pentoxide, a zinc compound, for 
example, stannic-acid tin, and boric-acid tin is suitable as a synergist. A carbon builder and/or a 
tetrafluoroethylene polymer can also be added. 
[0063] 

The polyester of aromatic series can also include the additive of common use like the stabilizer of further 
others partially by the thermostabilizer by this invention which prevents a pyrolysis and heat bridge 
formation, UV stabilizer, a plasticizer, lubricant and the release agent, the nucleating agent, the antistatic 
agent, and the case. 
[0064] 

It is partially manufactured by carrying out melting combination or melting extrusion at the temperature of 
200 degrees C - 330 degrees C within the internal mixer, the extruder, and the equipment of common use 
like a 2 shaft screw by this invention by the constituent for polyester shaping of aromatic series mixing each 
constituent by the well-known method. For example, other additives can be added in melting combination or 
a melting extrusion phase to a pan like reinforcement, a stabilizer, lubricant and a release agent, a nucleating 
agent, and other additives. 
[0065] 

Various kinds of substitution products and those mixture of aromatic series secondary amines [ like the 
steric hindrance nature phenol and/or ** phosphate to a maximum of 1 % of the weight a hydroquinone, and 
a diphenylamine ] whose concentration is, and these compounds are mentioned as an example of an 
antioxidant and a thermostabilizer on the weight criteria of the constituent for thermoplastic shaping. 
[0066] 

Various kinds of permutation resorcinols, salicylate, benzotriazols, and benzophenones are mentioned as a 
UV stabilizer, and, generally are used on the constituent criteria for shaping with the amount to a maximum 
of 2 % of the weight. 
[0067] 

In addition to a titanium dioxide, ultramarine blue, ferrous oxide and an inorganic pigment like carbon 
black, an organic pigment still like a phthalocyanine, Quinacridone, and perylene, Nigrosine, and a color 
like anthraquinone, other coloring agents can be added as a coloring agent, but when these do not absorb in 
the field of the laser used, it restricts. When there is nothing as if, they are very little, accept it and are used 
so that transparency of laser light partial at least may be possible in addition. 
[0068] 

For example, talc can be preferably used for phenyl phosphinic acid sodium, an aluminum oxide, a silicon 

dioxide, and a row as a nucleating agent. 

[0069] 

In addition to an ester wax, a stearin acid pentaerythritol (PETS), long chain fatty acid (for example, stearin 
acid or behenic acid), those salts (for example, calcium stearate or zinc stearate) and an amide derivative 

http : // w ww4 . ipdl . ncipi . go . j p/cgi -bin/tran_web_c gi_ej j e 2/3/2006 



JP,2003-517075,A [DETAILED DESCRIPTION] 



Page 8 of 13 



(for example, ethylene-bis-octadecanamide), or montan wax, the lubricant and the release agent which are 
idiomatically used in the amount to a maximum of 1 % of the weight are low-molecular-weight 
polyethylene wax or a polypropylene wax preferably. 
[0070] 

Dioctyl-phthalate ester, phthalic-acid dibenzyl ester, phthalic-acid-benzyl-butyl-ester ester, a hydrocarbon 

oil, and N-(n-butyl) benzenesulfonamide can mention as an example of a plasticizer. 

[0071] 

Especially additional use of a rubber-elastic polymer (often called a shock-proof grant agent, an elastomer, 

or rubber) is desirable. 

[0072] 

Very generally these are the acrylic acid or methacrylic ester which has 1 - 18C atom in :ethylene which is 
the copolymer which consists of at least two sorts of the desirable following monomer, pro PIRENN, a 
butadiene, isobutene, an isoprene, a chloroprene, vinyl acetate, styrene, acrylonitrile, and an alcoholic 
component. 
[0073] 

Such a polymer is Houben-Weyl and Methoden. der organischen Chemie [approach of organic chemistry] 
Vol.14 / 1 (Georg-Thieme-Verlag), Stuttgart, 1961, pp.392-406, and C.B.Bucknall's It is described by 
monograph and "Toughened Plastics" (Applied Science Publishers, London, 1977). 
[0074] 

The mixture of the rubber of many types can also be used further again. 
[0075] 

Both sides are suitable for organic and an inorganic pigment, and/or a color as a coloring agent. Carbon 
black serves as a constituent of pigment mixture in small quantity (preferably <0.2 % of the weight) very 
much by the case. A pigment / color, and/or carbon black can be used as one batch by the case. 
[0076] 

The example of an inorganic pigment An antimony trioxide, antimony pentoxide, basic lead carbonate, a 
basic lead sulfate or a lead silicate, a lithopone, and a titanium dioxide (anatase — ) A rutile, a zinc oxide, 
zinc sulfide, a metallic oxide like Berlin blue, a lead chromate, A ** lead chromate, titanic-acid chromium 
antimony, chromic oxide, ferrous oxide, cobalt blue, Cobalt chrome blue, cobalt nickel gray, manganese 
blue, manganese purple, In addition to a molybdenum orange, a molybdate orange, titanic-acid nickel 
antimony, and Berlin blue, they are an antimony trisulfide, a cadmium sulfide, a ** cadmium selenide, 
zirconium silicate, zirconium vanadium blue, and zirconium praseodymium zircon yellow. 
[0077] 

Anthraquinone, azo, azomethine, BENZAN TRON, Quinacridone, kino FUTARON, dioxazine, 
flavanthrone, indanthrone, iso indoline, isoindolinone, methine, and peri non, the example of an organic 
pigment is the metal complex of perylene, a phthalocyanine, pyran TRON, a pyrrolo pyrrole, a thio indigo 
pigment and azo, azomethine, and methine dye, or the metal salt of an azo compound. 
[0078] 

The thing from a disperse dye like the Anthraquinone sequence, for example, alkylamino, amino, arylamino, 
cyclohexylamino, hydroxy ** hydroxy amino or phenyl mercapto Anthraquinone and the metal complex of 
azo dye especially 1 :2 chromium of a monoazo color or a cobalt complex and fluorescent dye, for example, 
benzothiazole, a coumarin, oxazine, or a thiazin sequence is suitable as for example, polymer soluble dye. 
[0079] 

Polymer soluble dye can also be used again combining a bulking agent and/or a pigment, and an inorganic 

pigment like especially a titanium dioxide. 

[0080] 

According to this invention, a pigment and/or polymer soluble dye can be used. The color or pigment used 
should be the thermoplastic polymer and compatibility which can have zero or very low absorption in a NIR 
spectral region, and are used by this invention. 
[0081] 

A suitable pigment additive like behenic acid or stearin acid The fatty acid which has 1 2C atom at least, an 
amide, aluminum stearate, Magnesium stearate, zinc stearate, or behenic acid magnesium, ** — a quaternary 
ammonium compound like those salts or ester, and tree (Cl-C4)-alkyl benzyl ammonium salt — [ like ] or [ a 
wax like polyethylene wax, a rosin acid like an abietic acid, resin soap, and / having been hydrogenated ] — 
or they are the rosin with which it dimerized, a C12 - C18-paraffin disulfon acid, or alkylphenol. 
[0082] 
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Pyrazolone and peri non, according to this invention, the color of the color of an anthraquinone mold and 

methine, azo, and a coumarin mold is desirable. 

[0083] 

the metal complex of an inorganic pigment and azo, azomethine or methine dye, azomethine, Quinacridone, 
dioxazine, iso indoline, isoindolinone, perylene, a phthalocyanine, a pyrrolo pyrrole, and a thioindigo 
coloring agent and a vanadium acid bismuth, and ** — a metal content pigment [ like ] is desirable similarly. 

[0084] 

This application also offers use of the constituent for shaping by this invention for the shaping components 
manufacture joined to other shaping components by the shaping components manufactured from the 
constituent for thermoplastic shaping by this invention, and laser transparency welding again. 
[0085] 

It is joined by laser transparency welding and this invention also offers the joined shaping components with 

which components of one of these consist of a constituent for thermoplastic shaping by this invention at 

least again. 

[0086] 

[Example] 

unreinforcement PA 6 (it AG(s) Durethan B30S and Bayer [ ] — ) the product which Leverkusen and 
Germany market, specific viscosity =3.0, or the glass fiber strengthening PA 6 (it AG(s) Durethan BKV 
[30 ] and Bayer [ ] — ) the product which Leverkusen and Germany market, specific viscosity =3.0, and the 
glass fiber strengthening PA 66 (it AG(s) Durethan AKV [30 ] and Bayer [ ] — ) the product which 
Leverkusen and Germany market, and specific viscosity =3.0 — physical — carbon black (a comparative 
study --) It mixed with the mixture of masterbatch use or an organic coloring agent, and was colored 
homogeneity by blending at the constituent temperature of 260-300 degrees C with a twin screw extruder 
(ZSK32 mold made from Werner und Pfeiderer). Next, through the water bath, spinning of the melt was 
carried out and it was granulated. All measurement of viscosity was performed in m-cresol (1% solution, T= 
25 degrees C). 
[0087] 

The obtained granular object was processed on condition that common use for [ for shaping ] constituents 
with the Arburg320-2 10-500 mold injection molding machine, and obtained the coloring sample plate 
(60mmx40mm) of 2mm thickness for laser (constituent temperature [ of 250-290 degrees C ], die 
temperature of 70-90 degrees C) transit measurement, and weld examinations, and 4mm thickness. 
[0088] 

Tables 1-4 show the presentation of the constituent for shaping by this invention, and the comparison matter, 
and the example of a property. 
[0089] 
[Table 1] 
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[0090] 

1) PA6 of viscosity 3.0, Bayer Addition mixing of the additive of common use of an amount and fixed 
concentration (0.01 - 0.5%) can usually be carried out at the commercial product of AG, Leverkusen, and 
Germany, and this as a nucleating agent (fines-like talc), a thermostabilizer (CuI/KBr), and a release agent 
(MONTAN ester wax). 

2) Absolute magnitude of the carbon black shown by weight %; the masterbatch UN 2014 made from Cabot 
and 50% concentration were used. 

3) CS7928;Bayer AG, Leverkusen, commercial product of Germany. 

4) Bayer The commercial product of AG, pyrazolone dye, Solvent Yellow 93 Color index 48160. 

5) Bayer The commercial product of AG, a peri non color, Solvent Red 135. 

6) Bayer The commercial item of AG, anthraquinone dye, Solvent Green 3 Color index 61565. 
Measurement of laser permeability, and its result It measured with the transmissometry equipment which 
consists of the spectrophotometer and photometer ball which detect the both sides of the light which 
penetrated directly the both sides of the sample plate prepared from IR laser absorptivity and IR laser 
transparence matter, and the scattered light. About IR laser absorptivity sample, <0.1% measured value was 
obtained in the NIR spectral region between 800-1200nm, and, on the other hand, as for IR laser 
transparence matter, it had 20 - 70% of permeability level typically. 

[0091] 
[Table 2] 
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[0092] 

Since all the samples were matter scattered about in light very strongly, total transmittance was evaluated in 

the sum total of direct and dispersion transparency. 

[0093] 

In the wavelength field which adjoins lOOOnm and it, by the sample equivalent to the example of a 
comparison, it was zero transparency as a matter of fact, and although it was almost full absorption rather, 
the sample of the examples 1 -4 colored by this invention on the other hand showed high permeability 
through the whole, and this was the measured value of total transmittance (it was what mainly consists of a 
dispersion part of an exposure). The measured value about the permeability of the sample colored by this 
invention was extent slightly lower than the measured value about the non-coloring matter of the examples 5 
and 6 of a comparison. 
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[0094] 

In addition to measurement of PA sample, the permeability of the coloring sample plate of 1mm thickness 
prepared from the polycarbonate colored with the combination of the coloring agent by this invention 
equivalent to examples 1 and 2 and 4mm thickness was measured. The non-coloring polycarbonate was used 
as a primary standard. Since dispersion did not take place about a polycarbonate, it was possible to have 
asked for an absorbancy index unrelated to the thickness of a layer in this case, and, in two sorts of color 
combination by measured this invention, it was [ spectral region / (400nm - 700nm) / VIS ] about E<0.002 
about about E>4 and a NIR spectral region (700nm - 1200nm). 

a laser-welding trial and its result in order to investigate the fitness of the constituent for shaping for laser 
transparency welding — Nd: — the weld examination was performed using the YAG laser. The saw cut the 
sample plate of laser light transparence to 20mm width of face. 
[0095] 

The sample was fixed to equipment and it joined to the T character junction type shown in drawing 1 
mutually. It is 6mm/second in about 20W and rate, and two scans about 2mm sample, and 4mm sample was 
welded with about 35 W and four scans. One scan means sweeping with fire once by the laser beam 
activated covering full [ of a sample ]. 
[0096] 

The sample welded as T character junction was set under the destructive load, as a tension test was shown in 

drawing 2 . 

[0097] 

The force measured here was converted into per face-of-weld product, and tensile strength showed it. The 
value of the strength of a high level was acquired. 
[0098] 
[Table 3] 
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[0099] 

Measurement of the gloss of the rectangular plate (155mmx75mmx2mm) injected through the sprue gate 
from the center estimated surface quality. In order to more often identify a difference, the plate was 
manufactured by different injection speed, but at that time, when other processing conditions were kept 
constant quality [ the surface quality of unreinforcement PA 6 and the glass fiber strengthening PA 6 ], i.e., 
as experience having suggested surface gloss, it especially went up as the injection speed increased. It is 
clear from Table 4 to excel the surface gloss of the plate which the surface gloss of the plate manufactured 
by the low injection speed using the constituent for polyamide shaping by this invention manufactured using 
the constituent for shaping colored with the coloring agent (carbon black) of common use. 
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[0100] 
[Table 4] 
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[0101] 

Dark-colored color perception evaluated the colorimetry property of the plate of the rectangle manufactured 
by the 50mm [/second ] injection speed by the UltraScanXL spectrophotometer made from Hunter. 
Reflective measurement was performed at the bottom angle of visibility of multicolor sample lighting of 0 
degree / 8 degrees, and gloss was measured about 65/10 degree of standard light types D according to 
DIN5033. the standard color number Y< 30 — <20 and especially the color that has <10 preferably were 
preferably shown as the dark color. 
[0102] 
[Table 5] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Translation done.] 
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